R6sumd.-On a mesurd l ' d l a r g i s s e m e n t des r a i e s de rdsonance Massbauer dQ 1 l a d i f f u s i o n atomique, dans l e systeme 1 -5 7~o " , e n t r e 1200°C e t 1600°c, e n u t i l i s a n t une technique de d d t e c t i o n des Clect r o n s de conversion. P a r comparaison des r d s u l t a t s avec des donnges c l a s s i q u e s de d i f f u s i o n macroscopique, il appara4tqu1unmdcanisme b i l a c u n a i r e p o u r r a i t c o n t r i b u e r a u t r a n s p o r t de m a t i s r e audessus de 1450°c.
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Abstract.-The d i f f u s i o n broadening o f t h e MGssbauer resonance was measured i n a 1 -5 7~o * system o v e r the temperature range 1 2 0 0~~ t o 1600°C u s i n g a n e l e c t r o n conversion technique. Comparing Massbauer d a t a w i t h values of t h e macroscopic d i f f u s i o n c o e f f i c i e n t suggest s t h e occurence of a divacancy mechanism f o r atomic t r a n s p o r t above 1450°C.
. Introduction.-S t u d i e s of d i f f u s i o n i n r e f r a c t o r y
BCC rnetals have shown t h a t some of these m e t a l s dev i a t e from the s o -c a l l e d "normal d i f f u s i o n behaviour", i n p a r t i c u l a r by t h e appearance of n o n -l i n e a r i t y i n I t h e Arrhenius p l o t s Log D = f($ / I / , / 2 / .
Such a non-linear Arrhenius curve f o r s e l f -
/5/ r e s u l t s i n two d i s t i n c t s t r a i g h t l i n e s Log D I f (-). This s t r i k i n g anomalous f e a t u r e was confirmed T by d i f f e r e n t a u t h o r s /6/,/7/,/8/./9/ even i f t h e temp e r a t u r e of t h e ' c r o s s i n g p o i n t and t h e s l o p e s of the two s t r a i g h t l i n e s sometimes vary s i g n i f i c a n t l y from i n v e s t i g a t o r t o i n v e s t i g a t o r . Among the v a r i o u s exp l a n a t i o n s o f f e r e d t o account f o r t h e behaviour observed i n vanadium, impurity e f f e c t remains t h e most ~l a u s i b l e one / 6 / along w i t h changing i n t h e mechariism of atomic t r a n s p o r t .
I n a r e c e n t s t u d y / l o / i t was p o s s i b l e t o measure simultaneously the a c t i v a t i o n energy E: f o r s e l f d i f f u s i o n i n t h e "low" temperature r e g i o n (up t o about 1300°c) and the a c t u a l c o n c e n t r a t i o n Ci of i n t e r s t i t i a l i m p u r i t i e s ( 0 , N , ... ) . This was done i n NMR experiments through measurements of spin-spin r e l a x a t i o n time T2 (motional narrowing e f f e c t ) and of t h e d i p o l a r T : and quadrupolar T : c o n t r i b u t i o n s t o s p i n -l a t t i c e r e l a x a t i o n time ( t h e asymptotic s l o -D pes of T, and T2 v e r s u s temperature give E1 and the amplitude of t h e T: peak is p r o p o r t i o n a l tt Ci).
Thus, t h e a c t i v a t i o n energy E ' i n t h e low temperat u r e r e g i o n was found t o vary from 2.5 eV t o 3 . 2 eV, t h e l a s t b e i n g t h e upper l i m i t obtained w i t h prog r e s s i v e l y improved sample p u r i t y . This confirms t h e s t r o n g i n f l u e n c e of e
x t r i n s i c e f f e c t and s u g g e s t s t h a t , up t o about 1400°C, s i n g l e vacancies a s s o c i ated t o i n t e r s t i t i a l i m p u r i t i e s could be t h e d e f e c t s involved i n t h e mechanism of s e l f -d i f f u s i o n i n vana-
dium.
The purpose of t h i s paper i s t o p r e s e n t MESSb a u e r d a t a , compared t o d i f f u s i o n c o e f f i c i e n t v a l u e s o b t a i n e d by m i c r o s e c t i o n i n g techniques / ] I / , i n ord e r t o c o n t r i b u t e t o t h e e x p l a n a t i o n of the non-li-
n e a r behaviour i n the 1 -Fe system. 2) a s o u r c e experiment geometry w i t h a -"co* source of about 5 4 mCi, o b t a i n e d by e l e c t r o d e p o s it i o n followed by a n n e a l i n g i n hydrogen. Thus, t h e sample i s k e p t t h e same f o r a l l s e r i e s o f measurements, t h a t i s a 1 cm x 1 cm x 2 mm vanadium p o l y c r i s t a l l i n e i n g o t c o n t a i n i n g about 5 0 ppm of 5 7~o * and 5 7~e ;
Experimental Method.-Experiments intended t o meas u r e t h e d i f f u s i o n broadening of t h e
3) an e l e c t r o n conversion technique w i t h b o t h s t a n - In such a way, Miissbauer s p e c t r a were measured up t o temperatures never reached before. As typ i c a l l y shown i n f i g u r e 2, the r a t i o of s i g n a l over background i s s t i l l about 2 a t 940 K and 0.10 a t 1824 K with a s t a i n l e s s s t e e l absorber, and very nice s p e c t r a can be obtained up t o 1600 K with a pure iron absorber. J<12>/ao = I . 16 which i s s t i l l too small. In a divacancy mechanism, the jumping atom would perform two successive displacements, each of them corresponding t o a distance a. ; but a c t u a l l y t h e r e i s no s t o p between them and t h i s w i l l account f o r one -jump i n Mgssbauer spectroscopy, with a 4<l2> value corresponding t o the true d i s t a n c e between i n i t i a l and f i n a l s i t e s , as naively pictured i n f i g u r e 3 I where the d i f f e r e n t paths with t h e i r respective s t a t i s t i c weights a r e shown. Thus, a s e a s i l y calcul a t e d , a pure divacancy mechanism would r e s u l t i n ture measured with a s t a i n l e s s s t e e l absorby : ber. Table I 3. Discussion 
